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Abstract 


The majority of bacteria responsible for Lower Respiratory Tract Infections (LRTIs) 
are multiresistant to antibiotics. The objectives of this study are to describe the 
antibiotic resistance of these bacteria in LRTIs and to describethe factors associated 
with these infections. It isa prospective study of 54 respiratory samples of patients 
with LRTIs for a period of six months from July 2019 to December 2019 in the 
laboratory of the University Hospital of Befelatanana Antananarivo. The 
microbiological results showed 12 (22%) isolates of nonfermenting gram-negative 
Article Info bacilli, 10 (19%) isolates of streptococci and 6 (11%) isolates of enterobacteria. 
ee ae a ae Regarding the isolates of nonfermenting gram-negative bacilli, the antibiotic 
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doi: 10.33472/AF]BS.3.2.2021.36-41 factors, subjects aged 40 and over (58.6%) (p =0.84; NS), men (71.4%) (p =0.01) and 
subjects hospitalized in intensivecare units (70.3%) (p =0.004) arethe most affected 
by LRTIs. In brief, the knowledge of antibiotic resistance of bacteria responsible 
for LRTIs allows better patient management. 
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1. Introduction 


According to theGlobal Burden of Disease 2015 study, Chronic Obstructive Pulmonary Disease (COPD) and 
Lower Respiratory Tract Infections (LRTIs) reoresent the third and fourth most common causes of death, 
respectively, after ischemic heart disease and cerebrovascular disease (Global Burden of Disease, 2016). LRTI 
iS abroad terminology which includes different diseases including acute bronchitis, pneumonia, and acute 
exacerbation of chronic lung diseases such as COPD or bronchiectasis. Annual incidence of pneumonia, one 
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of the most important LRTIs, is reported to be 24.8 per 10,000 adults. The rates differ based on the age, with 
higher incidence observed in patients between 65 and 79 years of age (63.0/ 10,000 adults) and >80 years of age 
(164.3/ 10,000 adults) (CDC EPIC Study Team, 2015). They are usually treated by antibiotics, although guidelines 
and recommendations suggest reducing thetotal volumeof antibiotic prescription. Likewise, eoidemiological 
studies are generally focused on supplementary investigations and on theprescriptions of antibiotics. While 
patients’ complaints such as fever, cough, sputum and dyspnoea lead to symptomatic treatment prescription 
by general practitioners (GPs) in addition to antibiotics, little is Known about the real magnitude of non- 
antibiotic therapeutic prescriptions in LRTI (Rahericon & al., 2003). To improvethe management of patients 
with LRTIs, theaims of this study areto describe the antibiotic resistance of bacteria responsiblefor LRTIs and 
to describe the factors associated with theseinfections. 


2. Materials and methods 


Itis aprospectivestudy of 54respiratory samples of patients with LRTIs for a period of six months from July 
2019to December 2019 in the laboratory of the University H ospital of Befelatanana A ntananarivo M adagascar. 
This study includes all respiratory samples of patients who have applied for microbiological examination. 
These respiratory samples are either soutum, or bronchial aspiration fluids or bronchoalveolar fluids. This 
study excludes any non-compliant respiratory samples such as salivary specimens and respiratory samples 
contained in atransport medium other than the laboratory vial (sterile red cap vial). In the laboratory, the 
respiratory samples were cultured in ordinary agar called Uriselect®, in sheep blood agar prepared froma 
mixture of Columbia agar ® and sheep blood and in chocolate agar. Afterwards, the petri dishes containing 
agar are incubated in the oven at 37 °C for 48h. Sheep blood agars and chocolate agars are incubated in an 
atmosphererich in CO, to facilitate the cultureof certain bacteria. Then, amicroscope examination is performed 
after gram staining to quantify epithelial cals and leukocytes and to identify bacteria. After 48 h, the positivity 
criteria are the presence of bacterial colonies> 10’ CFUs (colony-forming units) per mL, the number of epitheial 
cells < 25 and thenumber of leukocytes=> 25. The bacterial colonies arethen identified by the various bacterial 
identification tests available in the laboratory. Finally, the antibiogram corresponding to the identified bacterial 
species is carried out. Resistanceto antibiotics was determined by theM uedler/ Hinton agar diffusion method, 
according to the recommendations of the “comité del’antibiogramme delasociétefrancaisede M icrobiologie” 
(Societe Francaise de Microbiologie, 2019). The dependent variable is constituted by the positivity of the 
microbiological culture and the results of antibiogram. The independent variables consist of the type of 
respiratory sample, the gender, the age, theclinical information, thedepartments, the result of microbiological 
cultureof the pulmonary secretion samples and theresults of antibiogram. Theantibiotics tested arereoresented 
by penicillins (penicillin G, amoxicillin, ticarcillin), amoxicillin-clavulanic Acid (AMC), 3’ generation 
cephalosporins (3CG), penemes (imipenem), aminoglycosides (gentamycin, tobramycin, amikacin), quinolones 
(nalidixic acid, ciprofloxacin, levofloxacin), macrolides (erythromycin), lincosamides (lincomycin), cyclins 
(tetracyclin) , sulfonamides (trimethoprim- sulfamethoxazole : cotrimoxazole) and amphenicols 
(chloramphenicol). This study was authorized by the director of establishment of the University H ospital of 
Befelatanana and the Department H ead of thelaboratory before its implementation. This study respected the 
notion of anonymity and confidentiality. The data entry and processing was performed on the software Epi- 
info 3.5.2. Thecomparison of percentages used the chi-squaretests. Thestatistical significance threshold used 
was p =0.05. 


3. Results 
3.1. Microbiological results of the respiratory samples 


Among the 54 respiratory samples, the microbiological results showed 12 (22%) isolates of nonfermenting 
gram-negative bacilli (NFGN B), 10(19%) isolates of streptococci, 6 (11%) isolates of enterobacteriaand 3 (6%) 
isolates of yeasts (Figure 1). NFGN Bs arerepresented essentially by thespecies A cinetobacter baumanni! and 
Pseudomonas aeruginosa. Enterobacteria are represented essentially by the species Klebsiella pneumonia and 
Escherichia coli. 
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Figure 1: Microbiological results of the respiratory samples 


3.2. Antibiotic resistance of bacteria responsible for_LRTIs 


Regarding theisolates of N FGNB, the antibiotic resistance, varies from 42% (amikacin) to 100% (cotrimoxazole) 
(Figure 2). 
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Figure 2: Antibiotic resistance of NFGNB 


Concerning the isolates of streptococci, the antibiotic resistance varies from 0% (vancomycin) to 80% 
(penicillin G) (Figure3). 
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Figure 3: Antibiotic resistance of streptococci 
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Theantibiotic resistance of theisolates of enterobacteria varies from 0% (imipenen and amikacin) to 100% 
(amoxicillin) (Figure 4). 
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Figure 4: Antibiotic resistance of enterobacteria 


3.3. Associated factors withLRTIs 


Concerning the associated factors, subjects aged 40 and over (58.6%) (p =0.84; NS), men (71.4%) (p =0.01) and 
subjects hospitalized in intensive care units (70.3%) (p =0.004) are the most affected by LRTIs (Table 1). 





Table 1: Associated factors with LRTIs 


Negative results 


Age (years) 


Departments 


Intensive care units 0.004 


4. Discussion 


This study has shown the isolation of NFGNB in 22% of respiratory samples. This result is higher compared 
to another study carried out in Coastal Karnataka which found 5% of NFGBN (Chawlae¢ al., 2013). Similarly, 
Malini et al. from Kolar in India have documented the isolation of 6.8% (25 of 365) of NFGNB in respiratory 
samples (Malini et al., 2009). Theimportance of isolation of non-fermenters has increased in last decade, after 
more and morereports are correlating them with the either infection outbreaks in hospitals, or healthcare- 
associated infections (Vi cGowan, 2006). Concerning antibiotic resistance, this study showed a high resistance 
of isolates of NFGNB to antibiotics. It is 100% for Cotrimoxazole. This antibioticis improperly prescribed in 
Madagascar and is sold in small grocery stores. Thus, self-medication reinforces this high resistance. Moreover, 
the molecules of choice, such as penemes and aminoglycosides, are becoming less and less effective, showing 
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58% (imipenem) and 42% (amikacin) of resistance. These N FGN Bs arerepresented essentially by thespecies 
Acinetobacter baumannii and Pseudomonas aeruginosa. Similarly, another study in Iran showed resistance 
Acinetobacter baumannii with cefixime (99%), ceftazidime (99%), ciprofloxacin (98%), meropenem (99%), 
trimethoprim-sulfamethoxazole (99%), imipenem (91.5%), ceftriaxone (99%), levofloxacin (96.5%), amikacin 
(70%) and gentamycin (85%) (Goudarzi e& al., 2013). The emerging challenges of multidrug resistance, both 
intrinsicand acquired, among NFGNB, are of serious concern to the treating physician. Improved antibiotic 
stewardship and infection control measures will be needed to prevent or slow down the emergence and 
spread of multidrug-resistant N FGNB in thehealthcaresetting. Identification of NFGNB and monitoring their 
susceptibility patterns will help in improving the empirical therapy (Baruah e& al., 2015). 


Concerning the streptococci isolates, this study has shown 19% isolates in LRTIs. This result ts higher 
compared to another study which found 8% of streotococcl in LRTIs(Lieoerman & al., 2002). These isolates are 
also highly resistant to CotrimoxazoleliketheN FGNB isolates. Likewise, they arehighly resistant to tetracycline 
and penicillin G. Indeed, thesethree classes of antibiotics are used frequently by the population. Cotrimoxazole 
and tetracycline are sold in small grocery stores. Misuse of these antibiotics increases antibiotic resistance. 
Howeve,, thestreptococa isolates areless virulent than theN FGN B isolates because they are sensitive to other 
antibiotics in the majority of cases. All isolates tested in this study were susceptible to vancomycin. These 
results are consistent with findings reported itn other countries (Camara et al., 2013; SENTRY Surveillance 
Program, 2008). These data suggest that gl ycopeptides (teicoplanin and vancomycin) could be an effective 
alternative choice in streptococci infections especially in LRTIs. 


Concerning other bacteria, this study found 11% of enterobacteria isolates in LRTIs. These enterobacteria 
arereoresented essentially by the species K|eosidla pneumonia and Escherichia coli. This result is lower compared 
to another study carried out in Nepal which found 36 (17.9%) isolates of Klebsiella pneumonia and 26 (12.94%) 
isolates of Escherichiacoli (Khan e& al., 2015). These isolates are also highly resistant to Cotrimoxazolelikethe 
streptococci isolates. Likewise, they are highly resistant to beta-lactams likeamoxicillin, AMC and 3CG. The 
high consumption of beta-lactams by the population may be responsible for this antibiotic resistance 
(Randriatsarafara et al., 2015). However, all enterobacteria isolates tested in this study were susceptible to 
amikacin and imipenem. A nother study in Douala also found that imipenen (1.3% of resistance) and amikacin 
(12.9%) arethe most effective antibiotics against enterobacteria (Ebongueet al., 2015). These data suggest that 
penems (imipenem, meropenem) and aminoglycosides especially amikacin could bean effective alternative 
choice in enterobacteria infections especially in LRTIs. The other aminoglycosides like gentamicin and 
tobramycin areless effective because they are used frequently in the hospital resulting in the antibiotic resistance 
of enterobacteria. 


Concerning the associated factors, men were the most affected by respiratory infections with asignificant 
difference. This is probably dueto the toxic habits of men, especially tobacco, which promotes lung infections. 
Likewise, subjects hospitalized in intensivecare units arethemost affected by LRTIs with a significant difference. 
Infact, LRTIS, in particular pneumonia associated with healthcare, is the most common infection in intensive 
care (Koulenti et al., 2017). This infection includes two different entities including Ventilator Associated 
Pneumonia (VAP) and severepneumonia acquired in the hospital. Theincidence of VAP is between 1.9 and 
3.8 per 1,000 days of mechanical ventilation in the United States and exceeds 18 per 1,000 days of mechanical 
ventilation in Europe (Koulenti et al., 2017). 


5. Conclusion 


In brief, the bacteria responsiblefor LRTIs havebeen represented by NFGNB, streptococci and enterobacteria. 
Among these bacteria, NFGNB arethe most resistant to antibiotics. These bacteria are common in intensive 
careunits. Thus, In view of theantimicrobial resistance of NFGNB, detection in a patient must bethe subject of 
an official declaration of the circulation of this strain at Coordination center for the fight against nosocomial 
infections. 
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